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(57) Abstract: 



PURPOSE: A capacitor manufactured by using a 
selective hemispherical grain growth is provided to 
effectively prevent a bridge phenomenon while 
maintaining the same electrical characteristic as 
compared with a conventional hemispherical grain 
(HSG) capacitor, by making the HSG not formed in 
the upper surface and the corner of a lower ,00 ~^- 
electrode of a cylinder type. 




CONSTITUTION: A hemispherical grain(HSG) is 
formed on the outer, inner or outer/inner surfaces of 

a lower electrodeO 42) of a cylinder shape, and the spherical grain is formed only on the surface except 
the upper surface and the corner of the lower electrode of the cylinder shape. A dielectric layer is formed 
on the lower electrode. An upper electrode is formed on the dielectric layer. 
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(&« msm snr cm naa «ss oigti^mAiEisj s 0101 sisi «s 
53 gniAB . : 

& % K S° 5SM 3ai°!(HS6)0l *<ga 2HHAIE1 S 3 SgSBOtl at! 20ID. S SS2| 

aiei= 6^2^01 asaa «gan 3 53011 hsepi *!seiai3, *!oie iyaa ^ 53 si 

SLH3 HSG^PS^EIXI -»S 21s iS£S *JD. «g!Q 53 SJ SA1EI ^SOil HSG7I- « 

gE|*l »E« m= ^g!Q Bt^S^SJ 6^ 53 S) SA1EIM C.HF : ?fl2| ?[±W OlSti" M 



§0173 U7I- I?£So>= MEIXI -tjgg SAHT 4= 2JCI. 
£5 

E 1-s -«SQ SI^S^ 53011 Sh^« 332101 «£a g2H3 ?)iHAIE1 WS^S EAlth 93 

Eoia. 

E 2 LHAI E g gfg2| SSAlWIOH DEI- t*4 v 2l S^S^ 53 (HI 33301 ^BfSJH 

'3 SSS ^Ill AIEISl SSjJS.g EAI*> BSESOIQ. 

£ 53011 CF 4 .».'EHE, 0|g*H gEEEtt flEW-Utl' * ^ 

*TS! BE|Oi*i fi^t!- 9-3W EAIflJ □oisoia. 

E e° a ^™°| H«jofl ma M&a assi sfts^ 530m .c.h.f.*2i oiea- ieeoi- sag 

tSfcfS^Oil SN?ar □ajojb, «§0I 21fllEI= 'M'?HJfi'S TH^^SS EAI*^ E30IQ-. 

E 9*= « DM MMWim HEI- ^aCH 5H^2^ 53 Oil 3211301 g^Si^S «§• 

§ pftHAJEH Sh^S^f EAltH 33E0IQ. 

e iq# s BS2i eqe mamm ma gams stea^.-zaoi e.^ aasoi iie?s!^s asa 

5H1AIE1 Sf¥.S^l EA|*f Q-3E0ID, 

e us s gissf gEHsj ttaoi ma 9iaAiEw'«fl8isa'* hh sj^a^.a- ^ewsj a^eisg his 

&hb) EAIth 3EH50ICK; 

E 12 LHAI E 15=- ^ E g.EH^l SB Oil CD-El- ?)lA|E1g SSStag LIB 3 CU, Ul. 

in-masr g ip^s^ ^gg «^sioi uih eai*^ 3eH5goia. 

^<f^ -3 
S3 21 ^ 
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s ggs 4A>2| ^lAIEIOfl Sfcf a°5, mm SM^a^ SSOil naiSKHemispherical 

Brain, 0|«t HSEEf £.Cr)0l HS6 2UHAIE10II Stt 20IQ. 

e>asi ±K m&a DRAteissja^ sn'soraw ma dram2| oaaa as tubaiei:^ *ra 
sfe s^a an- soisii sick oitfTO soi^ s^ son mat* mum±m thhaieis 
ssspi srai/a. sssjej ^a.ss sg^i ssa af§, a^ ss^a sch..§2| 

SOI SIS921Q. 2^ SSSS SCHSPr £1*1 .tfSDKcyllntterJtt, S(f!n)» §2| 

Is a^ofaefaaa. a^ ssoii nsei ssaisbsan sssjs §chai?i=- hsb 

?iiAiEi7h assail, hsb sehaie^ ?\e ^2 a DR4*r us 5,597,7562 m uau 

2i£°S 3 4>AII?> M'Sc g^tlCr. 

□SU, E KHI EAI3 dh2h ITS HSB ?iU«A|E1= H S3 0)1 HSB7I- VgEIXTSS gaCIS 5r^2 

^00 — - " *-~ ' " 

OilAI 

I«S."ltf Simla tf" W&ff 6(0194) "4«Eib HSB S5S§S 713 7IBS g# HXiqoS £U 
E|£ SS5[£I S*fS ?I*J- HtHS OISAIOL CH71S01I tgEIOI XIS .dSrSTOI 4Jg£l?iLi 2g SArPr 

«*rgsa ois jospi atioia. oi«n .aaa ««oi jjsi 5 ^eifs^i aggsa jaiga/j 
a ^gsj^s aioiEi°i Tasoiu ^soi tswaortts s mss\- ss a^^s 4= a»i 

a g-goi 0|JMHQ-«f= 71 £Sj 2M£ SSth Man *!#0I SAlEJfe t»22| 91 MAI a S SISSfe 2 
OlCr. 

a irgoi oi?ha> §^ c*S aros astrsaAi -t^oi swab ?iiiAias ssse »g 

S WlStfe 21010. 

Ism HsSiTttflEEi Wi «sq l4»ei 4^ ss a saieii aa« saw a HSB7h «ibi 

= tr^S^S 7UIS»CK 

s a ongo, apxiRoi t}«2!== ^£|Q §^£g 3 S3 (HI HS67I- ««EIAE.K„ SJOIE & 

5^ 7i5^sb 's-swpi -a s^a^si 4^(a vsj 12)^ ^chtsi uass e!S8 saaos §0)1 

An|21 ™ urais a-«*K7| ^ItJ- B ^SHl ?ii|AIEi «Sgfg^, M^G SS^I UIS1 ^£1^ 

MMaa r««T»: «feaiii a haiei* aatr aawi hsbs *gsm, 4¥ as a 

HAiailnsm laoii HsebTisa 5^2^ 4011 sa^ a 4^a^s sssfe e?iie ^uitia. 

oi^iai ^jaiQ diss tfa» *wa^2i 4^ sa a saiss Hi£i*> fiaooe hsbs s«sr 
5 ^ sa D -' aAiaon seioim ^zpsiS^M. 4¥ sa a aAiaon^ hsb^f s&eiai §^ 

20ILK 3*rS IBS flHCI S^ej SaS tr^a^Hj £H S3 a SAiaOil CHF. a^ CH.-F; 

C.HF-7II2I ?Y±m OlgSld SEEQh «31 IWrHi 4^1 ^ S3 S SM3M C-C, C-H, C-F 

itm a»i= gam^ ¥*ran, 01 laas ; -»a*i= hsb ss&thphai hs6°i s&i 2j»isr= « 
is 01 et? aoiD. 

0lo>, §^ ESS gSoKfl S gg°l Hr&^t!- ^AlOflgS SAIISI ^gtlCf. 3HLh OI*|Si JSAIM 

i Oi #1 'WB flM 4=a SB I AJOIOB 1321 #01 »mr-*E 24EF. ith, aSOIIAI 2f 

#21 ^JJIIU 3?l= ^S2| g2| a SSfSS 9tsi-oi as-asp-.. 

a -2 LHA1 E6gg ^g2| g^AIOHOII [Q-Eh 3IIIIAIE1S SSSfe aAl^ BSaSOIQ. 

a 2s sr^sis, sai msai^ei soi s«a ^iscaiaAi) 4^ #^§3^(ioo) a, n «oi 

is Ifiii g( 1 30)2fe i! 2t aejyis ?ra^ sis oi^oia ^1 2,^x1 5«iio)§ ^smu, 715 




SE1H(120) as Oil PS6(Phosphorous Silicate Blass), BPS6(Boron Phosphorous Silicate 6 1 ass), 
US6(Undopped Silicate Blass), PE-TEOS(Piasma Enhanced Tetra Ethyl Ortho Silicate) §1 |c 

g ^IsS swa^ a^i san(i20)s hssie* sssa, oiioi, ii^§Aie«no)s 
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;>wii sias, asm 4E 2iCh 




em j\±m §H3i mi?\g s*fto. owl oi uigi £Eie#(i40)^ 

±§21 g^Kwiara, ejom ui^ ois)s Es*t3Ai s*tt! 4=e sin, sib- eseixi sjs ^ehs 
ga*s ° hs6 s§" EJ-Tfi oi^oii m=m sMWgm *?sir ^e siQ. §=i ess ^eis- ±± 

?1±21 PH. 71±U AsH, Jl±m M=l ±±7k^S ^7hSKfl 3AIH(in-situ)£ $ 21Q. 01 

UB £EI5 ii^h^ CHUI M£M i^kirSJ SlfUll igl^S/W M£S21 ES SEg ils 4 21 
2, 01 ES £E= HIS! gEI5#(140)2| a ^JBICHI 1*1 g§SWI ST 4E 2111, 2?0)l [DE|A1= dl 

si ^si5s(uo)°j wschiai agks re* s§ £>ii e= v ^e sick oi= uisi 

£EI5§(140)2| ES SEOtl CKf S^tffe HSQSI SSSrSOIAI g§E|= HSCGI 371^ JS» 

^oj sWa^ sea lh¥ £3M «sh= hs6°j 3?i» ^siq 21* 53011 Hse°i 3j\m 

0I01A1, 513011 E330I ^S US USQ, PSG, BPSG, PE-TEOS, HSQ(Hydro Si Ises .Quioxarie), 
S0Q(Spin-on-9lass) §21 §35K150)M SStt ?MS gStSKM UIS9 £EIS#( 140)011 MSJ!j:| 

Oil s^f 0IU S£sOj «0|= ^XIoPI £ltfO|Q. 

0ICHA1, E 3011 EAIS ti\SH iTOI, S^Zt IS 5 , 1 " Hg(130) 6^011 HISH £EI5s(140) a ^ 

5iiQ «Sej uisa .^Ei=sci40a) s^hj ^epf tstHSD. oi teas s^sei= tmimwz 

UU 3^ S3 OlfxP-!! (blanket etch-back)01l S»| 4*S1 4 SID.. Mfl 0»»fe 2? CF,, Cf 4 , 
C 4 F, #21 C,F ,?1|21 01 MEFS01 OlW^.aO. 3Ei3, 01 C.F : .?«2J 7^ 13^ 

(150)]11 H|g§ ^EI5S<1 40)^21 AR'fi-BIHW WOKE 3011 EAIS b|2f gO| g&y 131 SS:4 
21CK 

oioi ai, e 4oiiAi s^is EAia usf -adt. asoi chf. as w.- s°i mF^^i oisshm 

SEP 01 SEIM «©Eif. HE13, OflgjEH ^El= tffiRr£S 01^012 3^ §3e|.IllS(130j S! MS! 
3s MS S3SK150a)S ^ ^EIH, bl§^ ^EI=S(140a)S ^2(51X1 S^HS ^CH^°S ^ 

E|Q1(160)7h Hlgl iEI=5(140a)2J aj-M Y*fSQK 01 C,H F : fl|21 01 1EE0I- X1EI22! 

somjuacp. 

S§ ISmLH 2/^ : 2f 90 triTorr 
. C.HF-.71I21 7^2) °if : 40-50 seem 
AISEI SE : 2? i5-c(7ia SE= 2f 200*c) 
RF m?J : 750-1000 W 
SIEI AI3 : 2f 20£ 

oioiai, i3ej- m@(i30a) a saixif ms aa^jisob)*. ^^13*^5. isa^jcisg 




Hsez^ 

Sg ^"00-200 A^sEb^acsiC *^a^(M2T2Tai iofe cR^f 10000 a seoio-).' 

HSGg «§A|?|^ Blgl «E|*#(140a)0| S«S ^§ AIE(seed) 

?2JSH1 nief 10:* Tor r 0|S|2| a«^EHMAI 01 AIE ^5«S • fil'515 'SWS . : giS_(»i9rat_ion)A|^' H^P 

A(7 



MAife ax>2i a^oe raw 6oo -c a*2j jissem sxisisai 4= s §e ^ei= axis oif ais 

SAICHL dlSl MEISs(140a)S IStlEIOI 13011 HSE7K«SS ^EI=£S 01^013 -»h*HS^ 

(142)01 am. 

0I01AI, E 6011 EAIS H121- SOI, H fe^ 13 2 EA1EIM H12ISH1 ^§!D2) LH2I^ S3 CHI HSBPrS 

aasV^aW( 142)21 £3011 sa^K itd) a ^a^(i80)g sg&£sw ?mnAiEim &«sfa. owl 

ftS^(170)S ^4o[?\ SOU, HSS71 «SS §1^2^(142) S301I X13 aSFSJOlU £S 2JXH 
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SAjEI ¥B0. HSB7K-««Sin SSHS 3 JIW »E7J WfHXI SWK-A0SSS-5PII *El*l7iU BM 
73 LPfe 8?7fB»W ■OlSDi ".* 

OloHHIAIS;- g HSU CKI- CcH,F,fll M&t* SEEO}* MEWttt!- HSDt.fiSgEIXI Sfe 

E 31h HOI BETS- Si '3 ^2* ME|?|- OlWI-a HIS'B ££15*040*) 5! aSW50a)0| ««a 
7ISW CHSIOI, AMTAFSI Mxp+ «EEl» MUHMAI CF 4 , Cf^ OF,, ttf. Lll 7173S| Ah 

gSKH #£^01- SEIS offi, §3SK£ 3S| 150a E= E 4HJ 150b) S 332t §3^ 1§(E 3 
U 130 E£ E 42]- 130a)§ O|*0| HS6 4599* SUg UliMiaCh 3 12h CP,; &F* 

e^ c/ 8 s^s Ai-et^ s^ihi^ ^aasj a eaieii stie- a a-aw Hsec?h 

3f CHF, ?t± H°2J "dSS CH^h HS62J 21 SI Oil ^IOt^ 2t£S 4§^SQ. 

e*l sszsag -as soi t! asm £W s eaiei°i hsg g§ ^si §em hi jh 
mssa. 



(riiTorr) 



WIS 








(6) 


(A) 


(A.) 






Ar 1 1 1 



1 


90. 


750. 


15 ! 


15 


160 


20 


1080 


2 


90 


750: 


15 




90 


.20 


950 


3 1 


90 1 


1000 1 15 


- 1 90 I 18 1 830 1 



Q. \era, gg|Q LH£I^ S3 (Ml HSBOfe Bt!OI SSiQ. 3^, CF, 7r^S Ar^SrAT SH2 CHF. 

7fci§ AhgSrSAI RF Er?4= «7ftte« S3 3! 2A12I2J HSQ SSOI eiSOSIIHi V ^ 2i 

Q. 

*ra CF,2r CHF.M OlgSKJ) SSEOh £30 ME|0)°J S£g S^Sr 

«Q, e 73 OIS £At*i" £31 39, CF.S 0|g*> 3^0)1 Ultl CHF.g CF 

si cf.21 itioi ^ESiAiTi ^Anem, lioiai= no\?\ aee & 4 tfs. £aieiai= s^ai 

D J, li(F) 2g2| ^w..g5£ EFM OISSJ 2?7h □ g^^h S^Sfe .:3t£S LIH-ya. 

<m Dfl^Hjes aea sQn azfs ^ sia. ^. £ aon sais uhu- sol uiss ^eisswi g.h,f : 
Sy bU 2a=ij^oj ^kigf 42V W iabi a# ai=085)S2| aims la^^s 4sa ^ 

£ ?= S BS2| CfS ^Al CHI Oil CO-S 5HIBAIEH2J SWS^ ^1 £AI*e &SE0IQ. 

me ; Hsai *lfra !*3s sua ssit w«l«oi a^faisa seiai a^rai now ^a^h 
as 2?g ki§p,i $1^016. 

£ 9CHI £Aia -?52J- 5iHA|E1 5^3^(1 44)§ ^«SPI *OTA|=, §^AIWI0)IAI2f D^AISI 

m eeiiSIS ffll?= ; aa9{-t15G)S-' ££15 £-51^01 Ofc! MiaCH, 5SEII XI (photoresist )S 
oi>cEi= : lEB(8tri P vo£ 2^ S£A|WICHIAI2J 8T01 HSQM «3A1€!D. 01$, SAIpCTS 

SOTT^law riser! IwaMs TbSbSsmi ^mAiai sstfo, oiul %E*tm a 

ot §9^ ne('l30a)JWDW 39 7ft!' *0(| S2S| 9! fe^S^S 4=£ SID. 

E 10S a ^sj £E OS #AI01ICHI WE ?inilA|E1°l 5^2^ ^2.11 EAItf B3E0IQ. 

a ^AIMICHIAI SI^^^(146)S ^SQ2| 130113 HSQ7I- SS^Clr. mS, S ^AIWICHIAIE Ss*J- 
SAlWITo^i^e yiaHJ S3 5 SA1EI VWMfe HSG7^ *dSaAI St^CK QIV7I 21 ¥ 5 
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amis* HS6i a«?e q\^~, ±^ jis-sjswi usi gea.a m^a=?2i lh¥S21oi-u° goi- 

VOIP-. 

£ 1001 £418 -9HIAIJEI *F*aS(r46» «S«WI..WIAIfc;. a«u- EIS--aA|O0& QfSJWS 

2=2h -13°| IBg(E 22| 130)HF SSXia -DIISfe'flSaKE 22| 15Q)S £R >j^H|^ 7R= AIS.Lh 

s- us ^^b, e 42j aasoi- ABimner » , a*tr cw -a-Aioiafe BELa^a aasr is 

(130a)°Ke HITOfr .« HSBg £.3AI?IS SQ. 01^, EAIoW= SSfJIS* £9X1* BIS S 

E IIS B W9H n» -SIB.AI.H2l HEiXI tfd£!E* §3i2| 9|]|A|E|S| MEIXI S«*!E2K HIIKfOI 

eai*j- v^^s naeoia. emdhai, b wasi e-3sj a a^a- beim cf; a±! a 

a 011X1*! S 4*Jii » E 42] CHF, lEEDh XfEIH «SHI E 6Sf *jEH2| ?WAIE1B a«ttS5 
OIH, SEH7I&2I B i»2| S^OflAI E 42J CHF, *E|*D} X|E|* tKW 9S 

E IIOilAI a 4 8BS0L B 8(301 W& £g!S 4^ £3 S SAiEl ^BOil HS6S SSSRI 3? 
?!• §BH2J S^Qil UljSI — El A| &48H!E7> B±*iaa. 

E 12 LHX) E 15£ B H3DI HfEh SSQ S3 g EAiEIOil HSQM aa*OT SS ^EHAIEH 
2f gEH2J HS6 5HHAIH2I ^liAIS^t,.), C; ln /C«, HI, KOiaST 91 blJUaKH E 

AltJ □ZHSDID. 

E 12 LH7H E IBS^Ei » 4 a*OI, B 1T3N CU-Eh S3 SV HAlEIOi HSBM agftftl & 

£ SEH2J HS6 HllAIEI-ZMfr 3 3HHA|g± S. IEUasr, ±r*afi ^«0J 210IAI 82|*PKa 

D. 

oi# urn boi b .Iran °iora, gata aas tfwa^i 4^ sa a s/daoi& Hsasa 

gEHBJ HS6 ?)SHAIEiai- UliKhD) Bai».:B2l« »a«:-SM«raAIS. oi 

g^sr i 

LH¥, 21^ E^ LH£l¥ 5 3 (HI HMSiOl «SEIEL ^1 ^SQ fe^ S3 

fe^i swa^ 6hhi ^ss sa^ a 
aw 4 

4 saofasg ew* naasj S3 a^iai- a¥ ss&ii e.^« 3a.ej.2j ais 

Qhg 21 ^g^S 5H1AIE1. 

aw 3 

§f= a^a snsg ^^^^ b^u 

g=2[ ggoj. mgofl 21^H EW-S Hl-Eh HISS 4'EI5SS SSof- 

av^i c^KHI 2jtB £WI HISS. -tfEIS* M^xlp SS^g Bfll; 

AV71 ggsj- m@ a^qu ^gij a^| egixIM Wl?^ gj b|gl ^EI^#M THl^ol-Oj « 

S!Q ^^2J Higl ^EI5SSvS«Sfe 9711; 

fe^l tfgQ SS2| dISl ^EI=ft2J G.H,F:7«2| J\Hm 0I§^ MEF^Oh »Bia tSoKfl «3I 6 k 

^ 13.3 SAIEKHI ME|D1f/^AI?l^ 9^; 

fe^i saa ^#21 uisb i'aS»2i iaM e.^ naels asAia 6^1 sep^i- fe^-a 

a^| naeioi sss ^aca «.^2i wa^-jsn s«b>s s-tii; a 

^71 sa^ 4^a^i ^Bisfe as «s^s ©h& 3mhb ai&isu assa . 

aatKHI SlCHAi. ^71 C.KF,71I2| 7^ CHF, E~ CH/,2i 511 fS25 §fe ?iiHA|Ei2J SSSB, 
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it sm?m?\ sokhi him 4#h& a».*s.s.^ ^sbaieihj 

»34khi stow, 4 K 7i a^a--as^-n : s ; ^f*'bi *aa^i ^xis on^fe.ssers hiss ^bi^ 

fllBKHM StOIAL C/.-^SJ CF^ C/ 6 C 4 F e 3 2i iS25 5Hfl!AjE-|2j SS&g. 





9 

CH^H 

s^tr 10 

BI9iHHI SlOiAl,' S9I SS^IS SgSfe EM SOIL 

av7| AjiHSjo^ a^gn ^ egxlg D||o^ 13°[lh SS^ IBSS UOiAl SH-H Oh 

E THI^Ho^ EMM □ ^Ul*fe H9££ Shzr SHAIEtSI 

H3£HH 2101AL UI39 tfH5«S Ufl ±§ i^ii ESSKEr 21 ^32£ Sfe 

^DiAiasi s«ga. 

12 

MUm\ SiCHAI. £71 g^ikl ES #71 UIS-S ^aSSBI fiS -^IS* *7IH SlOW AiS 

gga bi§§ sbis wmi^s 

a^i §^ a =oj aj-w 59 di saieim -aatrw*a^2i sboii &w« naiejg ssm= em; 

ig qi saieim aaret 23011 ews nasoi ^2*1 swa^ 4 h on ,saa» e 

a; si 

14 

a mum sich-al 4^1 st=?« "laam ..*«**= em=, 

fe^i ssici Wssi hiss meis sws^si is si saieim ruf.to ?hi* oi^y se^df 

551 BIS tBsfe EM; S 

l4 is" su a!yas watt xadreP sF?€ 3ai3S am §g£s sfe ^ihaiei°j 
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2S 24 25 ?e. ?/ 23 29 30. 




1 I 1 1 1 ' I " 1 1 I 1 J 1 1 T 1 

U.So 0.9S 1 1.07 1.Q1 1 oa '.1 1.12 
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